The Workshop was organized into six sessions, each with a distinct focus. Each session wa s introduced by three 30-minute review talks, followed by one hour for posters, and concluded with an hour discussion. Ample time for discussion was purposely built into the program to facilitate interaction and the exchange of ideas.
The six sessions 2 were:
1) Current capability to model the MJO/MISV with GCMs 2) Convective parameterizations and development of process-oriented diagnostics 3) Insights from theory and simplified models 4) Simulation diagnostics and forecast metrics for boreal summer MISV
5) Forecasting capabilities and challenges for the MJO/MISV 6) Global interactions and impacts of the MJO/MISV
A summary of the important findings and discussions is included below.
GCM MODELLING.
A decade ago, most GCMs had weak MISV with features that propagated eastward too fast and lacked coherent large-scale structures.
However, tangible progress has been made in simulating the MJO using traditional GCMs, whereby many now have significant, and in some cases overly strong, MISV relative to observations, and with slowly propagating, large-scale fe atures. While precise determination of the model features that have contributed to this progress is elusive, a number have been found to provide some benefit.
These include increases in resolution (mainly vertical), improved sensitivities of the convective parameterization to the environmental moisture profile, air-sea coupling, and improved mean states. Wh ereas it is easy to point to instances and evidence demonstrating improvements in our MJO simulations, it is more difficult to highlight our gains in the theoretical underpinnings associated with these improvements, specifically in regards to the MJO's initiation and maintenance/instability mechanisms. The latter includes considerations of cloudra diation interaction, multi-scale cloud/convective interactions, convective momentum transports, and air-sea feedbacks such as wind-induced surface heat exchange (WISHE). theoretical models still require certain core properties to be built in, for instance by using observations to set some of the model parameters (as opposed to deriving them from first principles). Theory does, however, have a lot to offer for understanding some key features of the MJO. For example, the wind structure of the MJO is now known to be we ll-represented by the quasi-steady response to heating from convection (Matsuno-Webster-Gill theory). A large body of evidence has also been amassed from observations and models that suggest surface fluxes and cloud-radiation in teractions are important to the MJO's destabilization. Theory is also provid in g valuable guidance for the development of new process-oriented diagnostics of the MJO, such as the precipitationsaturation fraction diagnostic that provides insight into the convective adjustment time scale. Two areas that garnered considerable discussion are the degree to which multi-scale properties of convective organization are needed to explain la rge-scale features of the MJO and MISV, and the additional mechanisms re quired for poleward propagation during certain times of the year.
Recommendations in cluded continued support for theoretical work, especially that which can guide the development of models.
BOREAL SUMMER MISV.
Compared to the past generation of GCMs, many current GCMs have an improved simulation of MISV during boreal summer, whose key distinction compared to boreal winter is the northward propagation of a northwest-southeast tilted large-scale rainband from the equatorial Indian Ocean into India and southeast Asia. Similar simulation fidelity has been achieved using conventional convective parameterization (e.g., in the European Centre Hamburg Atmospheric Model Version 4 coupled to the Ocean Isopycnal Coordinate mo del) and with embedded cloud-resolving models (e.g., in the super-parameterized NCAR Community Climate System Model). Further study of Rossby wave interactions with the background flow and air-sea and atmosphere-la nd interactions is required since these are the mechanisms by which models and theory produce northward propagation of the tilted rainband. In order to diagnose and assess simulations and predictions of the northward propagation, alternative metrics and basis functions from those used to diagnose the eastward propagating MJO (e.g., Gottschalck et al. 2010) have been developed and are now being evaluated using an intraseasonal hindcast set from multiple models that spans 1989 -2010 Experiment, ISVHE; http://www.ucar.edu/yotc/iso.html). Models should be further challenged by validating the statistics of the duration of intraseasonal active and break phases. Furthermore, there were workshop recommendations to study both the mechanism(s) involved in intraseasonal northward propagation that occur independent of eastward equatorial propagation and the impact of land surface processes that modulate in traseasonal variability. Because of the global impacts of the MJO and its potential for driving predictability at the extended range, it was recommended that forecast products based on prediction of
